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SUBISCTIV? PROBABILITY AD SCIENTIFIC INFSVENCh: SOME PROBL'"S At) SOLUTIONS 


Jon Dorling 1A fal 


THESTS: An important part of scientific acti vity consists iu ascribing 
subjective probabilities to schenti ie hypotheses and changing 
these vrobabilities in the licht of new evidence in accordance 

with Bayes's theorem: p(H,B) = p(3,%)oG). 
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OBJECTIONS AND REPLIES 

Ol. Subjective srobabilities must be explicated in terms of bettine odds; 
no bet on the truth of a scientific hynothesis conld ever be settled; 
therefore one cannot ascribe subjective probabilities to scientific 
hypotheses. (De Finetti) 

Rl. I reject the first premise. I 
merely a convenient onerational 


regard the betting odds explication 2s 
efinition (anplicable ouly in certain 
idealized snecial situations) of the theoretical term tsubjective 
probability'. (Cf. Mach's definition of 'ass'. ) 


Ola. One needs the betting odds explication is order to justify the vrobebili 


axioms. 

Ria. I consider the nrobability axioms to heave an analytic stetus with respect 
to our intuitive concent of vrobability. 

Olb. One needs the betting odds exvlication in order to attribute a definite 
numerical value to the subjective probability ssociated with any specific 
hypothesis. 

Rlb. No. Consider a sequence of evidential statenents invlied by the hypothesis 
ani such that if they were true the hypothesis vould then be considerad ‘tas 
likely as uot' ~ i.e. p(H,E)n1/2; estinate o(m)-by the betting odes 
explication; p(B,Himzl; deduce p(H) from Bayes's theoren. 

02. Weither introsvection nor R1lb yields exact mumerical nrobrbilities for 
hypotheses. 

R2, I do not demand more than approximate or qv litetive subjective probability 
ascrivtioas to scientific hypotheses. Ind ieae givea the unlimited amount of 
potentially relevant evidence that could be taken into account, any 
realistic vredicting machine could do no petier given a finite conput=tion 
time: how closely it delimited a sivex subjective orobebilivy assisnncny 
woule deverd ou the commutation time. I clain the seme is true of us. 

D3, 411 scieutizic hynotheses are universal canoralizetions over. infinite 


donains; every nniverssl sonerslizetion over an infinite do-sin MUST 
be ascribed 2@ nrobsebility of sera (Ponner, Carnan) 

R3. I reject both these clains. The infinity of svace and time and their 
infinite divisability are all scientifically gontentiois and certainly aot 
to be vaderstood as implicit in every scientific hypothesis. The gona 
of most hynotheses (e.g. that of Covernicus) ia yaeue bul Sot infinive. 
Furthermore outside Carnao's own idiosyncratic systems there is no objection 
to assimninge finite nrobabilities to universal meneraligationus over infinite 
domains: indeed this can even be done on the basis of the betting odds 

exvlication if we define p((x)Fx) = Ras, p(FL.F2.F3....FN), 
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04. Scieutists orefer the simplest hypothesis, i.e. the least orobcrble. (Ponner 
R4. If we have to choose between a circle and a varticuler ellinse, both 


consistent with the data, the former will tynically get the creater 
subjective nrobability (aac they are ecuelly. refutable). If the choice 
is supposed to be between a circle and some more seneral hypothesis 
(such as that.of 2 seneral conic section) we cannot say woich scientists 
would prefer (or way they shonlad hove to make a choice) without more 
information. 

05. The most vrobeble nynothesis will always be the one which soes loast 
beyond the eviderce; but scientists will always prefer the hypothesis 
of mrestest scone, i.e. the least probable. (Pooper et Bos) 

R5. A scientist only has to choose between hynotheses with respect to some 


domain in which they mrke conflicting predictions. If one of the aypotnese 
males successful »redictions in some other domein within which the others 
make no predictions, then,other things being esual, it will end up with a 


erenter nosterior nrobebility thon the others for its vredictions withix 


the original domain. Pt will therefore be vreferred within thet domain. 

05. A scientist ney consider it worthwhile investing a lot of time and e 
on a varticular hynothesis for research programme) for reasons inden 
of its (subjective probebility. 

R6. Not denied. 

O7. If we are interested ia choosing the most informative experinonts to 
carry out, they ere not those which merely test the moat vrobeble hypothes 
(or those that mercly test the least probsble one). 


R7. Agreed. Indeed they are vrecisely those that mexinige the expected informetion 
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bain, and this can only be evaluated by assigning subjective nrobabilities 
to the hypotheses. 


O8, Scientists tentatively accent cortain hynotheses while tontetively rejectine 


others but chee do not ascribe partial degrees of belicf ¢ (i. e. subjective 
probanilities) to then. (Post 7?) 

28. Mo. Ue could show this by eliciting the scientist's noteortial betting odds 
with respect to syecific ite am If he reall: operated merely on tne 
nasis of an accentan ec/rejoctios * stratesry his bettinrgs Yeheaviour vould be so 

" 


deviant thet we could reasonably seme to make a lot of money off hin. 
09. In order to make the subjective nrobabitbity annroach to scientific inferenc 


g 


work, we have to be able to give an a@xhoustive list of 211 hynotheses whicn 


might eventually come to be nreferred. Sut it is impossible to do this. 


aa 


(Hesse, Putuam, Shinoxy) 


R9. Ne can alveys do t2is yrovided we end uo with a ras-bes,of not-yet—tho1t7as-0F 


Se 


hyvothesés,to which we ascribe a small bu 


+ 2 
(hae Ss 
eventually gets a large posterior oroba wbility we can then disect its outerts 


further. 
09a. Ve cannot nsychologically go on assienine smallor and smaller subjective 
prior vrobavilitics to more and nore unlikely icone hirpotne 
Me must therefore have a cut-off somevheree 3ut there will be 
evidence ever cones to noint strongly in favour of some hynothesis to which 
initially ascribed a zero prior vrobability. CHacking) 


89a. No. Phe technique ie ee in RIG Will esable we +o ascrizxe I1 nite propa 


later come to favour etc: ae 2 semuence of unlikely obse 


tan Ws ee 
vations. Tavs 1:3 
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inite vrior probability. 1? THIS 


Lheses indefinitely. 
trouble if later 
ne we 


bil- 
jties (when we so chooge) to any hyvotheses however abs surd thes we ever covld 
r 


seseral there will not be any lower bound to the subjective vrobebdilit we 


are vsycholosically canable of assigning. 
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010. The probdebility axioms do not themselves imply thet one must chance 
prodcbiliti 


mB in tne lisht of evidence jp sesorAayce vith Bayes's 


thhopan. “or does the dytch Book areyment, even 1f 1c were sanlicsble 

to the onse of scientific hynotheses. (Hackine, Tesse; et al.) 

R1LO. The first cloin is doubtful: if we buildwaa nrixncinle of totel evidences into 
the internretotion of the axioms it is not clear tnst the claim 15 ‘correct. 
The second clain is doubly false. Paul Beller has oublished a Dutch Book 

argument due to Putaon and David Lewis waich does just this. TI have 

extended it to cover the case of scientific hynotheses on which we connot 

bet directly by considering bets on two successive vredictions. 

010a. Chengins probability assiraments in the lisat of evidence in accordonce 
with Bayes's theorem is sometines demonstrapoly irrational. (“ellor, Gillies) 

R10a. Rubdbdish. 

Oll. There is no reeson why essisnnonts of probabilities to scientific 


hypotheses whovld satisfy the constraints invosed by the Butch Book 


argument because we are not betting ageinst Nature, Nature is ud a 
vicious bookie trying to make money off us.(Putnan, ee 

Ril. Tois objection seems neculierly middled. It is not Nature but other blokes 
that could votentielly take edvantacre of incoherent subjective wmmobsnility 
assivtnmensts to hynotheses Ca we corld use them to gencrate 
incoherent subjective nroosbility assienments to sets of vredictiions), 

The objectors mictht ecvually well arge that the vrobabilities we assirn 
to herticular horses winnine varticuler races need uot be coherent becruse 
the honmses are vot trying to meke money off us. Nature is the norse not the 
bookie. 

012. If evidence favours a hynotnesis end the hynothesis yields a varticular 
orediction it is fallacious to infer thet the evidexce increases the 
vrobability of the prediction; ole C1. ) is a function of its erguments 
alone end is indevexndent of the probanilities we ascribe to hypotheses: 
therefore we must add something else to subjective probability assignacuts 
aud Baye 

R12. The f 


s's theorem to do justice to actvel scientific inference. (Hesse 
rst statement is true bus vot varadoxical (consider two hypotheses 
e 


oy the evidence in cuestion but disagrrecing about the 


0 

ni. The next two statenonts are false. There ere no nroblens 
proviced ve alwayvs consider the e*fect of the evidence on all the serivis 
rival hyvovoneres. 

013. The subjective vrobability anc:roach to scientific inference is only 
illuminating if we can prove a suitable theoren to the effect that however 
much scientist vrior vrobability assiguments differ their posterior 
assigunents will-tend to converge with increasiaz evidence. But Savace's 
convergence-of-oninion theorem is far too restrictive to cover the typical 
scientific case: (Hesse) 

R13. I have vroved a theorem which does I think meet the casee 

014. Convergence of ovixvion devends on the rival theorists agreeing ebout the 
p(e,h)'s and merely differing about the v(h)'s. But how so when both are 
suoposed to be ecually subjective (ple,h) = o{e.h) /p(h))? 

B14. It seems to me a mistake to take this as « definition. If h is statistical 


p(e,h) is not subjective but its value can be deduced from h. If we are 
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concerned wit’: non-statistical hynothssaes (as in most cases of scientitic 
inference) then ple, a) vould always be either 0 or 1, were h made isient] 
Specific. But it is imnossible to make h sufficiont ly snecific (assuming ¢ 


is not exnecially theorvatrden) withont listint an indefinitely lerr-e aaaher 
of other conditions thet must hold (swosidfary hynothesos about the Denaviour 
of the anoaratus ete., to teke the most obvious examgle). nfe,h) is therefore 
really to be thourht of as 2 weichted sum of O's and I's waere Ghe werichts 
are the p(h')'e for anry 

Ef we look ato ths 


differ widely over their asaignmests of art subjective nrobani 


a 
we 
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h and its immediate rivals wWitnout ther beins etal diserreenent over the 


pla he, In fact if there vere any OoviolsS source o disagvrooment over the 
latter it could easily be ironed ont by mekiae the h' in e1estion exmlicit 
and restoring ecrerment over the v(e,h)'s. 


015. Bayes's theorem is only annlicable when the evidexrce Statencnt F beaones 


certains This never hannens in sciente. Ca 
215. If there were significant doubt ationt a, we conld alweys remove it by 
3 rn 


to @ wore protocol srotocol lanmare. If sTchsal simpler 


© 


we couldn't be any more sure o 
aserintiods value then we could otherwise heave been 


016. The subjective proboh ility annroach to scientific 


conuteor-induetive stratecies. (Sahnon) 
R15. Snecifie counter—ivductive inferences will be justifi 
theory (if I heve sufficiestly good rensons for bel 
(finitely many) morbles in the urn are black, then the more white ones I tisve 
drawn out,the more probable thet the uext one drawn will 4 e black) But I 


know no argument to sugvest that the subjective eed anprosech will 
allow am general counter-inductive stretersy, 
ia 


O17. Any anes of scientific inference worth its selt will solve the nroblem 


fat 


ef induetion (Ponyer} of science (Hesse). 
SL = ; 
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R17. The subjective ee ere avnroach does lecd us to exrnect our aredictions 
to become increasingly successfzl. But of course it does not guerantee i 

in any perticular cese or over any varticuler neriod of time. One can i 
worlds in which tie Battesian would do bedly in connarison S ° 
always fastened on the least nrobable hynothesis as the basis for his nett 
. t the fact that we all ascribe neslisibdle p robabilitics 
rlds is sufficient to make it rationel for us ¢ adont a ee as 


work in all tose worlds to which we ascribe non—neslirible vorior 


to such wo 
witich will 


vrobapilities. It is alwass rotional to act in eccordance with ones best 


beliefs. 


O18. Scientists will often svrefor a hynotaesis that is actusl?y inconsistent 
ne 
with sone of en > datns (Lakatos, Peverabend, valal 
ean thet ‘wakes The de subysctive | - be 
Bolo S¢ got a/orobapility 1 of vroviins tcorrect. 


Taken in thi@® sousosthe 'datat don't 
In fact on the subjectivist account, provided 2a scientists vrior probadilities (fh 
are sufficiently deviant from thoge of other scicutists, he can remain wholly 
rational in his inferences and yet behave ins as crankish and Feyerabendinn 
atmanner as ne likes, There is a lot of room for the subjective element in 
sciences It is only scientific argnnent that is redneed to caloulation. 


